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Abstract

This document proposes resolutions to Clustering CIDs: 8007,  8006,  8058,  8057,  8012,  8037,  8036,  8039,  8056wrt Draft 7.0 of TGad
	8007
	Hunter, David
	3.2
	41
	15
	Something seems to be missing from this definition.  Does "and all stations" begin a new independent clause, and so is missing a predicate?  Or is that another part of the predicate of the previous sentence, so that each S-AP of a cluster is within all STAs of the BSSs of the S-APs?   In the former the syntax is broken.   In the latter the syntax is there, but the resulting combined statement makes no sense.
	Supply whatever is missing in this definition -- and/or convert this complex statement into one or more lists of items, so we can see what items are under what headings.
	Revise. The format of the definition is “X: A, B and C”. This can be clarified, as shown in 12/668r<motionedRev#>


Change: 
extended centralized personal basic service set (PBSS) control point (PCP) / access point (AP) cluster (ECPAC): The collection of 1) a single centralized coordination service set (CCSS), 2) the set of centralized PCP/AP clusters such that each synchronization AP (S-AP) of a centralized PCP/AP cluster is within the CCSS, and 3) all stations (STAs) within the basic service sets (BSSs) of the S-APs and member PCPs/APs of the centralized PCP/AP clusters.

NOTE –The ECPAC is shown diagrammatically in 4.3.4.4 (Centralized Coordination Service Set (CCSS) and Extended Centralized PCP/AP Cluster (ECPAC) within the DMG).
	8006
	Hunter, David
	3.2
	41
	12
	This definition does not make it clear whether PCPs can cluster with APs, or only PCPs cluster with PCPs and APs cluster with APs.  If only PCPs cluster with PCPs, then where do the S-APs come from?  Or are PCPs required to have S-APs?
	Clarify in this definition what a PCP/AP cluster is a cluster of.  Are both PCPs and APs required in each cluster?  Or is it possible to have a cluster of PCPs with no APs and a cluster or APs with no PCPs?  Are S-APs required in all PCP clusters?  Can S-PCPs fulfill the same synchronization functions in clusters as S-APs do?
	Revise. The lack of clarity arises from the use of the term “PCP/AP cluster”. A new definition for PCP/AP cluster is added in 12/668r<motionedRev#>, that allows arbitrary PCPs and APs to cluster.


Change:
3.2 Definitions specific to IEEE 802.11
PCP/AP Cluster: One DMG synchronization PCP or DMG synchronization AP plus zero or more neighboring DMG PCPs and/or DMG APs that join as member PCP/APs to the synchronization PCP or synchronization AP, where the PCPs and APs follow the PCP/AP clustering protocol to improve spatial sharing and interference mitigation among the DMG BSSs of the S-PCP/S-AP and member PCP/APs
NOTE – The PCP/AP Clustering protocol is described in 9.34 (DMG PCP/AP Clustering).
	8012
	Hunter, David
	4.3.4.4
	45
	36
	"having propagation characteristics such that the BSAs of the S-APs within a CCSS cover the area, yet transmissions within the area are isolated to a high degree from other potential users on the same channel that are outside the area."  This is pushing the concept of BSA beyond reason.  IEEE 802.11-2012 posed the term "BSA" as just a "good enough" concept of general area in which all of the members of a BSS reside -- but may of course change millisecond by millisecond as the STAs move around.   In addition, at one instant two DMG BSAs can cut directly across each other, yet the members of the separate BSAs might not be able to communicate with each other at all (say their cones are orthogonal to each other).  So it is a strain to call these useful spatial 'areas'.
	Drop this over-precise usage of "BSA" -- "BSA" is just a loose concept that does not provide any clear relationships between various BSAs, much less a clear concept of consistency in BSA territories.
	Decline. BSA is a term defined in the baseline without caveat. This clause 4 description does not require a tighter term than BSA since a) we talk in general terms – i.e. “is suited to” and b) we don’t need an accurate BSA since we only talk about the *union* of BSAs. Now arguably BSA should be BSV (basic service volume), but this issue is longstanding and broader than 11ad so is better addressed by 11mc.


	8058
	Hunter, David
	4.3.4.4
	45
	31
	Why does this description seem to specify that the CCSR is not inside the PBSS or infrastructure BSS?  Is that required?  If so, that requirement needs to be specified somewhere (and also justified with some informative remarks).  Otherwise, why not let the CCSR to be a DMG STA that provides extra services?
	Unless there is some definitive reason that a CCSR cannot possibly be a DMG STA or a device that contains a DMG STA (such as a multi-band device), then rewrite these descriptions to allow a CCSR to be a STA that is associated with a PBSS or DMG infrastructure BSS.
	Revised: Communication with the CCSR is required, but a PCP has no access to the DS or external networks (via the portal). Hence a PCP or a member of a PBSS cannot contain a CCSR. 
A CCSR could reside in a non-AP STA within an infrastructure BSS, and this is now explicitly allowed via changes made in 12/668r<motionedRev#>,




4.3.4.4 Centralized Coordination Service Set (CCSS) and Extended Centralized 

New architectural entities are introduced to support centralized PCP/AP clustering as follows. A CCSS comprises a centralized coordination service root (CCSR) and a set of one or more synchronization APs that are stationary with respect to their local environment while operating and are connected to the CCSR either via the DS to an AP (or beyond, to a STA associated to the AP) or via a combination of distribution service, portal, and external network. The CCSR is the entity that provides coordination services for the CCSS, such as selecting the target Beacon transmission time of S-APs within the CCSS so as to minimize interference (see Annex Y for a more complete description of the functions of the CCSR). The CCSR might logically reside within an S-AP or in another entity as long as it has a globally administered MAC address as defined in 9.2 of IEEE Std 802-2001. A CCSS is suited to an area and a frequency band having propagation characteristics such that the BSAs of the S-APs within a CCSS cover the area, yet transmissions within the area are isolated to a high degree from other potential users on the same channel that are outside the 38 area.

	8057
	Hunter, David
	4.3.4.4
	45
	23
	Centralized clustering uses a CCSS to coordinate its S-PCPs or S-APs.  So no CCSS is allowed to coordinate the two S-PCPs or S-APs in the decentralized clustering?  By the way, this description reads as if it is the S-PCPs or S-APs that are clustered, not the non-S-PCPs or non-S-APs.  Is that intentional?
	If decentralized clustering does not support a CCSS coordinaton SS, then state that directly.  If more than S-PCPs or S-APs are being clustered, also state that directly.
	Revised: Yes, there is no need for  a CCSS with decentralized clustering since there is no communication with an S-PCP/AP and a CCSS in decentralized clustering.  

 The description only refers to a single S-PCP/AP so it is hard to see how it could be read  to apply to clustering between S-PCP/APs.  

The lack of a CCSS with decentralized clustering is partially indicated by “New architectural entities are introduced to support centralized PCP/AP clustering as follows. A CCSS comprises …”. Additional text is added to 12/668r<motionedRev#> to make this clearer. This change text also indicates that centralized PCP/AP clustering allows S-APs but not S-PCPs.

See also CID  8006, which adds a definition for a PCP/AP cluster.


Change: 

An extended centralized PCP/AP cluster (ECPAC) comprises a single CCSS and the set of centralized PCP/AP clusters such that each S-AP of a centralized PCP/AP cluster is within the CCSS. The ECPAC also includes all STAs within the BSSs of the S-APs and member PCPs/APs of the centralized PCP/AP clusters. This is shown by example in Figure 4-3a, wherein a) STA3a and STA3b are two STAs coordinated by a one MM-SME component, b) STA4a and STA4b are two STAs coordinated by a second MM-SME component, and c) the CCSR happens to be located in an external network. There are no S-PCPs in an ECPAC since a PCP has no mechanism to communicate with the CCSR.
The CCSS is unrelated to an ESS in the sense that a CCSS might contain whole ESSs, subsets of ESSs, or some combination thereof. 
Decentralized PCP/AP clustering does not involve the use of the CCSS, CCSR, and ECPAC entities.
	8036
	Hunter, David
	9.34.1
	314
	30
	If clustering has been set up, then what happens when another AP asks an AP in a cluster to invoke a quiet period (that is, via QAB)?   Do such quiet periods affect the BSSs of other APs in the cluster?  If one AP has agreed to a quiet period, are all the other APs in the cluster so committed?  Or may they schedule transmissions in the quiet periods of the first AP?  The interactions of clustered APs and QAB need to be specified.
	Either specify the interactions of QAB and clustered APs, or specify that QAB shall not be supported when APs are clustered.
	Decline. Clustering and QAB are orthogonal  protocols in that you can use  none, one, the other or both. These cases are all straightforward except for the case of both. Here centralized clustering and QAB can both be in operation. Using QAB, any S-PCP/AP or member PCP/AP can request any other S-PPC/AP or member PCP/AP to invoke a QAB quiet period. This is over and on top of any Beacon SP scheduled for the purposes of the ECPAC.


	8037
	Hunter, David
	9.34.1
	314
	34
	This specification of "centralized PCP/AP clustering" appears odd, since it includes no S-PCPs.  If the clustering occurs between PCPs, then where do the S-APs come from?
	Specify how a PCP cluster can have S-APs, and, when they do, how the S-APs interact with the PCPs.
	Revised. Communication between multiple synchronization entities (i.e. S-APs) and with the CCSR is required in a centralized PCP/AP cluster, but a PCP has no access to the DS or external networks (via the portal). Hence a PCP cannot be a synchronization entity within an ECPAC. 

There is no PCP cluster, only a PCP/AP cluster, which can contain any number of PCPs and APs (all PCPs, all APs, or any mixture).  
For changes, see CID 8006 that adds a definition for a PCP/AP cluster  and 8057 that clarifies that centralized clustering has no S-PCPs and why.


	8039
	Hunter, David
	9.34.1
	315
	22
	Apparently it is possible for a device to be multi-band capable (FST) and yet to have two or more STAs in the same band.  If that is true of two DMG STAs in the device, are there any consequences with respect to clustering?   For instance, if two DMG STAs in the same device are both PCP/APs of their BSSs and one is in a cluster, does that fact require the other to be in the same cluster?
	Either specify the interactions of multiple PCPs/APs in the same FST device, or specify that multiple STAs in FST devices shall not be PCPs/APs in the same cluster.
	Decline. 

(BTW, the more general mechanism for multiple PCP/APs in the same device is MM-SME rather than FST). 
Distributed clustering and MM-SME (or FST)  capable are orthogonal  protocols in that you can use  none, one, the other or both.

Centralized clustering for member PCP/APs uses MM-SME (the device contains a PCP/AP and a client of the S-AP). MM-SME (or FST) and centralized clustering beyond this  are orthogonal  protocols in that you can use  none, one, the other or both.

There is already  sufficient normative text to deal with these cases. See 9.32.2 and in particular “9.34.2.1 Decentralized PCP/AP cluster formation 
A clustering enabled PCP/AP starts a decentralized PCP/AP cluster by becoming an S-PCP/S-AP, subject to the absence of existing clusters as described below …” and  “9.34.2.2 Centralized PCP/AP cluster formation … A PCP/AP that receives a DMG Beacon frame that has the ECPAC Policy Enforced subfield in the DMG Parameters field set to 1 sent by an S-AP on a channel, and that does not receive at least one DMG Beacon frame that has the ECPAC Policy Enforced subfield in the DMG Parameters field set to 1 sent by an S-AP on every channel supported by the PCP/AP in the Operating Class within the next aMinChannelTime, shall either join the cluster of the S-AP as a member PCP/AP if centralized clustering enabled or cease its activity on this channel and, if desired, attempt operation on a different channel. S-APs within a CCSS report the channels unused by the ECPAC via the Channel Usage procedures (see 10.23.14).”
Basically, one PCP/AP sets up a cluster, and the second collocated PCP/AP on the same channel must interoperate with that ECPAC/cluster as if it were a non-co-located PCP/AP.


	8056
	Hunter, David
	10.33.1
	472
	5
	The format of this requirement is:  "Except for X, an MM-SME coordinated STA shall be MMAL cluster capable...".   But the exception X is that an MM-SME that coordinates a PCP/AP and a STA in the S-AP of the same centralized cluster.  Why is this an exception? Shouldn't these STAs also be MMAL cluster capable?
	Either add an informative note explaining why a STA coordinated by such an MM-SME does not need to be MMAL cluster capable, or delete this 'X' exception.
	Revised. Centralized clustering uses the MM-SME feature so that a MM-SME can be a member PCP/AP (talking to associated clients) and a client to an S-AP (to get centralized clustering parameters). That is, here the MM-SME is talking to two different sets of STAs. This need for MM-SME should not come with strings attached, such as an additional requirement to support MMAL , which is only relevant if the MM-SME is talking to another *single* STA. 

This is clarified via a note in 12/668r<motionedRev#>




10.33.1 Introduction

Except for an MM-SME that coordinates two MAC entities only and where one STA is a member  PCP/AP in a centralized PCP/AP cluster and the other STA is associated to the S-AP of the centralized  PCP/AP cluster, an MM-SME coordinated STA shall be MMAL cluster capable and a non-MM-SME  coordinated STA may be MMAL cluster capable. An MMAL cluster capable STA shall include an  MMAE in transmitted (Re-)Association Request and (Re-)Association Response frames.
NOTE - In the centralized clustering case, the two MAC entities in the MM-SME are communicating with different MAC entities with different SMEs, so there not an individual link for MMAL.
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